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Dear Sir: 

Please find attached the groundwater quality assessment program required 
by the Illinois Environmental Protection Agency (IEPA) in Section 725. 
193(d) of the Illinois Hazardous Waste Management Regulations. 

As discussed with your Mark Haney, the program was developed by Dames 
and Moore and outlines as a first step to reestablish groundwater back­
ground data. 

If you have any questions, please contact me at (618) 544-2121, Ext. 
279. 

David R. Saad 
Environmental Coordinator 
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GROUND WATER QUALITY ASSESSMENT PROGRAM 
MARATHON PETROLEUM COMPANY 

ROBINSON, ILLINOIS REFINERY 

INTRODUCTION 

This document presents the ground water quality assessment program 
required by the Illinois Environmental Protection Agency (lEPA) in Section 725.193(d) 
of the Illinois Hazardous Waste Management Regulations. A brief discussion of the 
chemical analysis results to date is presented in the Background section, along with 
an evaluation of these results. Based on this evaluation, an Assessment Program is 
described that is designed to allow a determination of whether or not hazardous 
waste or hazardous waste constituents from the facility have entered the ground 
water. 

BACKGROUND 

A ground water monitoring system was installed around the land-based 
hazardous waste facilities (one land treatment area, two small surface impoundments 
and one waste pile pad) at Marathon Petroleum Company's Robinson, Illinois refinery 
in early November 1981, in accordance with the requirements of Section 725.191. 
Ground water samples were collected and analyzed for the parameters and at the 
time intervals required in Section 725.192. 

Statistical comparisons performed on ground water samples taken after the 
first year's sampling showed statistically significant increases in the concentrations 
of contamination indicator parameters over initial background levels established 
during the first year's quarterly sampling and analyses (see Appendix). In addition, 
resampling and analysis of additional ground water samples from these weUs, as 
required in Section 725.193(c)(2), also showed a significant difference. 

However, in examining the chemistry data in detail, it appears that the 
statistical increases may be due in large part to inconsistent data rather than 
hazardous waste constituents entering the ground water from the facility. For 
instance, in addition to the downgradient wells showing a significant increase from 
background, the upgradient well (B-2) also showed a significant increase over 
background for pH, TOX, and TOC. In addition, the values for pH, TOX, and TOC 
show a general dramatic increase over background levels for nearly all wells in the 
two samplings taken after background was established. Calculations were made to 
determine if a contaminant plume from outside the area could have entered the 
monitoring area to cause the increase. However, ground water velocities at the site 
are much too slow, and the distances between wells too great, to cause the sudden 
changes noted in all the wells. 

Other apparent anomalies in the data are the extremely low 
concentrations of TOC and TOX noted in the November 1982 sampling, which was 
the last quarterly sample used to establish background. The sudden drastic decrease 
in these constituents for this sampling suggests a problem with sample handling, 
preservation, or analysis. These low concentrations also tend to produce 
unrealistically low mean background concentrations for these parameters. 
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It appears that the temporal variations in concentrations of the indicator 
parameters between the quarterly samples taken in 1982 and the comparative samples 
taken in 1983 at any one point are greater than the upgradient versus downgradient 
concentrations at a particular point in time. In fact, the highest concentration of 
TOX in the most recent sampling was detected in the upgradient well. 

The concentrations of the drinking water parameters were generally found 
to be below the limits specified in the National Interim Primary Drinking Water 
Stancards. The exceptions to this were slightly elevated concentrations of selenium 
and mercury in an upgradient well and selenium in one downgradient well in the first 
quarterly sampling. These appear to be anomalous, because all later results showed 
these parameters to have concentrations below the drinking water standards in all 
wells. Nitrates in the upgradient weU have usually been above the standard, and 
these elevated concentrations have been attributed to nitrogen fertilizers applied to 
adjacent farmland. Nitrate concentrations in all downgradient wells have remained 
below the standards. 

The results of the unsaturated zone pore water and soil core sampling in 
the land treatment area seem to indicate that there is little or no vertical migration 
of hazardous waste constituents through the soils. Concentrations of tested chemical 
constituents from sampling points within the land treatment area are generally in the 
same range as those from background sampling points outside the land treatment 
area. 

In conjunction with the other apparent data problems discussed above, it 
appears that much of the reason for failure of the statistical test is due to poor 
chemical data that may be a result of inconsistent or improper sample collection, 
handling, preservation, or analysis. However, sample collection, handling, and 
preservation procedures have remained generally constant and were performed under 
the guidance of one individual. In contrast, chemical testing laboratories were 
changed after the third quarterly background sampling, and it appears likely that a 
substantial portion of the sudden changes in concentrations of indicator parameters 
could be due to the change in testing laboratories. This contention is supported by 
the fact that analyses performed on splits of the same sample by different 
laboratories usually produced widely divergent results. 

It should be noted that former upgradient monitoring well B-3 has been 
eliminated from the monitoring program. Detailed analysis of ground water flow at 
the site indicates that B-3 may be downgradient at certain times of the year due to 
minor fluctuations in flow direction. The B-3 chemical results have also been 
eliminated from the statistical. comparison tests. 

ASSESSMENT PROGRAM 

The following assessment program is designed to determine if the failure 
of the statistical comparison specified in Section 725.193(d) is due to hazardous 
waste constituents entering the ground water system at the facility or is a result of 
problems with sample collection, preservation, or analysis. The components of the 
assessment program will be performed sequentially as follows: 

A. (1) Review and revise, if necessary, sample collection, preservation, 
and shipment procedures to comply with those stated in 
Section 725.192(a). 
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(2) Reestablish background levels of all parameters specified in 
Section 725.192(b) in the amounts and frequencies specified in 
Section 725.192(c), and make the statistical comparisons 
specified in Section 725.193(b) for the fifth sampling. 

B. (1) If the chemical analyses performed in A do not indicate 
significant degradation of downgradient water quality, continue 
the normal sampling and analysis program specified in 
Section 725.192. 

(2) If the results of the additional sampling performed in A indicate 
possible degradation of downgradient water quality, then 
resampie all the wells, split the samples in four, and obtain 
four replicate measurements of each contaminant indicator 
parameter. Perform the test specified in Section 725.193(b) to 
statistically compare each well with the upgradient well. 

C. (1) If the chemical analyses performed in B(2) do not indicate 
significant degradation of downgradient water quality, continue 
the normal sampling and analysis program specified in 
Section 725.192. 

(2) If the chemical analyses performed in B(2) indicate possible 
degradation of downgradient water quality, perform applicable 
priority pollutant analyses on samples from each well to define 
the particular chemical constituents and their concentrations 
that caused the apparent increases in concentrations of the 
contamination indicator parameters. Review the priority 
pollutant analyses in light of hazardous waste test data 
collected for the facility to identify specific parameters that 
may be causing contamination. 

D. (1) If the analyses, review, and tests performed in B and C above 
indicate that the concentration increases are not related to the 
facility, reinstate the normal monitoring program once the 
background levels have been reestablished as stated in A(2). 

(2) If it is determined that the increases are related to the 
facility, additional assessments of ground water will be made as 
required in Section 725.193(d)(3) and (4). 

—ooOoo— 
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It has been a pleasure to prepare this assessment program for you. If 
you have any questions, please feel free to call. 

Respectfully submitted, 

DAMES & MOORE 

Dayal Saran 
Associate 

DS/SLlVl:lhk 

^^^t..̂ . o^<A:-
Steven L. Martin 
Hydrogeologist 
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DATA MANAGEMENT S U M M A K Y K E P O R T 

Facility/Sample Point Log (DM-20) 

B<tl T o F a c i l i t y R S a m p l « P o i n t Oat* T t m * E l a p i « d 
T in t * 

t T C 
S t f f l p l « 
Number 

ETC 
S t t t u t 

O r d t r Chain of C'jstocJy 

CC1 T C C i 

S a n t p U P o i n t 
V a r i f i c a t i o n 

O S P P 

THU. AUG 25. 1983. 12:45 PM 

1448803 
U48803 
1448803 
1448803 
1448803 
1448803 

1448803 
1448803 
1448803 
1448803 
1448803 
1448803 

1448803 
1448803 
1448803 
1448803 
1448803 

1448803 
1448803 
144880 3 
1448803 
1448803 
1448803 

1448803 
1448803 
1448803 
1448803 
1448803 
1448803 

1448803 
1448803 
1448803 
14 48803 
1448803 
1448803 

MPCROBGWM 
MPCROeGWM 
MPCROBOXl 
MPCRC'BGWn 
MPCROBGUM 
MPCROBG/^ 

MPCPOBGWM 
MPCROBO/̂ M 
MPCROBG'^ 
MPCROBGWM 
MPCRC>BGV;M 
MPCROBGWM 

MPCROBGWM 
MPCROBGWM 
MPCROBG^I 
MPCRC'BG/;M 
MPCROBGVn 

MPCROBGUM 
MPCPOBG/JM 
MPCPOBG^ 
MPCR0BGU1 
MPCROBa^M 
MprprjBriJM 

M P C P 0 B ' 3 / ; M 
MPCROBavM 
MPCR0BGU1 
MPCROBa^l 
MPCPOBGWM 
MPCROBGWM 

MPCROBa/M 
MPCPOBGai 
MPCROB'"A;M 
MPCROBG.̂ M 
MPCPOBG/̂ 1 
MPCROBO/AI 

WBl-D 
WBI-D 
WBl-D 
WBl-D 
WBl-D 
WBl-D 

WB2-U 
WB2-U 
WB2-U 
WB2-U 
WB2-U 
WB2-U 

WB3-U 
WB3-U 
WB3-U 
WB3-U 
WB3-U 

WB4-D 
WB4-D 
WB4-D 
WB4-D 
WB4-D 
WB4-D 

WH-D 
WIJl-D 
WNI-D 
wrji-D 
r̂A-ll-D 

WJl-D 
WM2-D 
Wf'12-D 
wrJ2-D 
V^J2-D 
UJ2-D 
WI2-D 

82/03/01 
82/05/10 
82/07/^9 
82/11/09 
83/04/18 
83/06/20 

82/03/01 
82/05/10 
82/07/19 
82/11/09 
83/04/18 
83/06/20 

82/05/10 
82/07/19 
82/11/09 
83/04/18 
83/06/20 

82/03/01 
82/05/10 
82/07/19 
82/11/09 
83/04/18 
83/06/20 

82/03/01 
82/05/10 
82/07/19 
82/11/09 
83/04/18 
83/06/20 

82/03/01 
82/05/10 
82/07/19 
82/11/09 
83/04/18 
83/06/20 

00 
15 
00 

7:00 
10:45 
8:00 

00 
00 
00 

7:00 
13:30 
8:00 

7:00 
13:45 
8:00 

7:00 
14:00 
8:00 

U0633 
U0634 
U0635 
85821 
C0822 
C4573 

U0636 
U0637 
U0638 
B5823 
C0823 
C4574 

U0639 
U0640 
B5819 
C0824 
C4575 

U0641 
U0642 
U0643 
B5822 
C0825 
CA577 

U0644 
U0645 
U0646 
B5820 
C0826 
C4576 

U0647 
U0648 
U0649 
B5824 
C0827 
C4578 

INVC 
INVC 
INVC 
INVC 
INVC 
INVC 

INVC 
INVC 
INVC 
INVC 
INVC 
INVC 

INVC 
INVC 
INVC 
INVC 
INVC 

INVC 
INVC 
INVC 
INVC 
INVC 
INVC 

INVC 
INVC 
INVC 
INVC 
INVC 
INVC 

INVC 
INVC 
INVC 
INVC 
INVC 
INVC 

83/04/06 
83/04/06 
83/04/06 
82/11/04 
83/03/31 
83/06/10 

83/04/06 
83/04/06 
83/04/06 
82/11/04 
83/03/31 
83/06/10 

83/04/06 
83/04/06 
82/11/04 
83/03/31 
83/06/10 

83/04/06 
83/04/06 
83/04/06 
82/11/04 
83/03/31 
83/06/10 

83/04/06 
83/04/06 
83/04/06 
82/11/04 
83/03/31 
83/06/10 

83/04/06 
83/04/06 
83/04/06 
82/11/04 
83/03/31 
83/06/10 

N 
N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 

N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 

N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 

N 
N 
N 
Y 
Y 
Y 
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C f f ^ ENVIRONMENT.AL 
ESTING t n d CERTIFIC.ATinN ""^ ' 

DATA MANAGEMENT SUMMARY REPORT 
(DM-1C) - All Parameters Present, Selected Samples 

Chain at Custody Data Requ i red for ETC Data Management summary Repor t 

ETC Sample No. 
MARATHON PETROLEUM COMPANY 

Company 
MPCROBGWM 

Fac i l i t y 
See Below 

Sample Point Date 

Auguti i t , TB03 
Page 1 

Parameters Uni ts 

Sample Po in ts , Sampl ing Dates, and ETC Sample N o ' s 

W Bl-D 
830620 
045 73 

W:B2-U 'y 
830620 

••: C4574 

W B3-U 
^ 830620:^ 
- C4575 

W B4-D 
: 830620 i 
C4577 X 

W Nl-D 
830620 

ZC4576 

W N2-0 
830620 
•C4578 

GW Conventlonals 

Chlor 
Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 
Speci 
Speci 
Speci 
Speci 
pH 
pH 
pH 
pH 

ide 
Organic Halides 
Organic Halides 
Organic Halides 
Organic Halides 
Organic Carbon 
Organic Carbon 
Organic Carbon 
Organic Carbon 
fie Conductance 
fie Conductance 
fie Conductance 
fie Conductance 

(TOX) 
TOX) 
(TOX 
(TOX) 

mg/1 
ug/l 
ug/l 
ug/l 
ug/l 
mg/1 
mg/1 
mg/1 
mg/1 
um/cm 
um/cm 
um/cm 
um/cm 
std 
std 
std 
std 

9.31 
44.4 
31.4 
38.7 
30.3 
74 
72 
73 
73 

530 
530 
530 
530 

7.1 
7.1 
7.1 
7.1 

4.66 
62 
53 
87 
72 
54 
54 
54 
54 

410 
410 
410 
410 

7.5 
7.5 
7.5 
7.5 

28 
30 
40 
48 
39 
23 
22 
22 
22 

410 
410 
420 
420 

7, 
7 
7 

0 
28 
26 
24 
24 
86 
84 
84 
79 

550 
560 
560 
570 

7 

76 

2 
9 
3 

8 

7.8 

7.8 
7.8 
7.8 

22.8 
43 
44 
29 
37 
94 
93 
93 
93 
700 
700 
710 
710 

7.6 
7 
7 

5.67 
20.5 
19.5 

7.6 

21 
22 
76 
75 
75 
75 

520 
520 
530 
530 

7, 
7. 
7 
7 

' n ' i i % \ : eM0L*6«l'><'M<th<>1 Of t t c t i onL iX i i l I IO«Paramtt«r not d«l«cl*<> ' - ' • P > r i m * t * r not l « t t « d 
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^ T - i ^ ENVIRONMENTAL 
\ t ^ 1 l M TF<iTiMn unri r p a r n 

Parameters 

GW M e t . . P e s t . . 4 Herb. 

Barium 
Cadmium 
Chromium 
Lead 
Mercury 

_S£lenium 
I ron 
Manganese 
Sodium 

OJ Convent lona ls 

Ch lo r i de 
F l u o r i d e 
N i t r a t e as N 
S u l f a t e as S04 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 
T o t a l Organic Carbon 
To ta l Organic Carbon 
T o t a l Organic Carbon 
To ta l Organic Carbon 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
DH 
DH 
pH 
pH 
Gross Alpha 

! Gross Alpha 

I 

(DM-

c imr i r tu 
DATA MANAGEMENT SUMMARY REPORT >"?"" '» " " 

IH) - H i s t o r y of A 
Chain of custody D 

II Parame 
ata Required fa 

ters Present, Selec 
r ETC Oata Management Sumn 

; ted Sample Point 
»ary Report 

s« Below ; MARATHON PETROLEUM COMPANY ' ! j ' A - - : MPCROBGWM v : W B l -D : s. . Be low 
£70 S 

TOX 
TOX 
TOX 
TOX: 

ample No, 

. m- " 

••;•• ••• U n i t s y 

u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 

mg/1 
mg/1 
mg/1 
mg/1 
u g / l 
u g / l 
u g / l 
u g / l 
mg/1 
mg/1 
mg/1 
mg/1 
um/cm 
um/cm 
um/cm 
um/cm 
s t d 
s td 
s td 
s td 
pC i / 1 
pC i / 1 

Company : : Facility Sample Point Date 

Htge 1 

sample Points, Sampling Dates, and ETC Sample No.'s 

W 81-0 
820301 
U0633 

100 
2.5 

<50 
4 

<0.1 
4 

<50 
380 

40700 

13 
0.1 
3.1 

13 
14 
ND 
ND 
13 
10.3 
9.6 
9.3 
9.9 

490 
487 
500 
501 

7.91 
7.95 
7.95 
7.96 
2.2 

+ / - 2 . 3 

W Bl -D : 
820510 4 
U0634 

<30 
5 
2.6 
9 
0.4 

<3 
<1.8 

220 
39200 

4 
0.26 
1.8 

12 
36 
28 
37 
ND 

9.6 
11.3 
9.5 

10.6 
407 
415 
420 
421 

7.9 
7.87 
7.87 
7.86 
4 

• / - 4 

W B l - 0 :< 
820719 
U0635 :: 

<50 
5 
2.5 
9 

<0.3 
<3 
5 

201 
38500 

10 
0.11 
4 .6 
9 

23 
28 
24 
24 
50.6 
49.4 
49.5 
46.5 

489 
498 
495 
498 

7.48 
7.59 
7.59 
7.54 
3 

• / - 4 

W B l - D 
8211094 
B5821 ; 

20 
ND 
ND 

BMDL 
BMDL 

ND 
BMDL 

200 
41000 

69.8 
0.15 
0.32 

<9 
27.9 
22.3 

-
-
1.3 
1.3 
-
-

541 
-
-
-
7.6 
-
-
-

<2 

W B l -D 
830418 
C0822 ; 

. 
-
-
-
-
-

ND 
120 

40000 

9.4 
-
-

<9 
83.9 
79.4 
80.8 
81.2 
71 
69 
69 
70 

456 
456 
455 
456 

7.3 
7.3 
7.3 
7.3 

« B1-0 
830620 
C4573 

-
-
-
-
-
-
-
-
-

9.31 
-
-
-

44.4 
31.4 
38.7 
30.3 
74 
72 
73 
73 

530 
530 
530 
530 

7.1 
7.1 
7.1 
7.1 

^^ • • * . BMOL "B t 'ow M«tbo<J 0«»«^»ton Lrtnit ND^far •m«t«r not d«t«ct«<] * - ' "P» r tm« t«f not t « « t * d 
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I c o i i/vkj miiu \ . c n I i r " t \ . / ^ i i \ j r f 

r\ A T A ma A III A f ^ c i J C i k i ^ o i i a a a f l A n v / r y r r D / ^ i ^ - * * 

(DM-1H) - History ot All Parameters Present, Selected Sample Point Page 2 

Chain of Custody Data Requ i red for ETC Oata Management Summary Report 

See Bejow MARATHON PETROLEUM COMPANY 
ETC Sample No. Company 

MPCROBGWM V B l - D ; 8 « seiow 

Fac i l i t y Sample Point Date 

Parameters Uni ts 

Sample Points, Sampl ing Dates, and ETC Sample No.'s 

W B1-0 
820301; 
U0633 

W B1-0 
820510 

;U0634 • 

W Bl-D 
820719 

:? U0635 

W Bl-D 
821109 
85821 

W Bl-D 
830418 
C0822 

WBl-D 
830620 
C4573 

Gross Beta 
Gross Beta 

Miscellaneous Parameters 

Radium 226 
I Radium 226 
Radium 228 

I Radium 228 
Temperature 

pCi/1 
pCl/1 

pCi/1 
pCi/1 
pCi/1 
pCi/1 
Deg. C 

3.9 
•/-5.8 

0.2 
+/-0.6 

0 
+/-5.7 

11.7 

3 
• /-4 

0.1 
+/-0.3 

0.4 
+/-1.2 

12.8 

4 
+/-5 

<4 

15.6 

,-.tnol«i: euOL-B*low M.ihod D«l«clian Limit riO-Pi>am«t<r not d*t*ct«d '-'•Paramatar not taatad 
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e y / ' \ ENVIRONMENT, 4 i 
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(DM-1H) - H i s 
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to ry of All Parameters Present, Selected Sample Point 
Chain of Custody Data Requ i red for ETC Data Management Summary Report 

See a e i « • MARATHON PETROLEUM COMPANY ;;;: ^ , • ; MPCROBGWM -^^^^ î̂ ivW -y}^y^.-^:.:-.-..-.u, 8.i<«, 

ETC Sample No, 

y •• . . . . ; ••-• . :•• : ; . . . . : ^ v ; - ; ; . i : - V - ' ; - : ; - ; . 

Parameters • .-..' y : . ' : ' . : \ . ' r Un i ts •:.y^ 

OJ M e t . . P e s t . . & Herb. 

Barium u g / l 
Cadmium u g / l 
Chromium u g / l 
Lead u g / l 
Mercury u g / l 
Selenium u g / l 
I r on u g / l 
Manganese u g / l 
Sodium u g / l 

GW Convent lona ls 

Ch lo r i de mg/1 
F l u o r i d e mg/1 
N i t r a t e as N mg/1 
S u l f a t e as 304 mg/1 
To ta l Organic Ha l ides 
To ta l Organic Ha l i des 
T o t a l Organic Ha l ides 
To ta l Organic Ha l ides 

TOX 
TOX 
TOX 
TOX 

u g / l 
u g / l 
u g / l 
u g / l 

T o t a l Organic Carbon mg/1 
To ta l Organic Carbon mg/1 
T o t a l Organic Carbon mg/1 
T o t a l Organic Carbon mg/1 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
pH s t d 
pH s t d 
pH s t d 
pH s t d 
Gross A l p h a p C i / 1 
Gross A l p h a p C i / 1 

.Company. .r'.y.^'yy.^-'y.,.-''':.::.- -Fac i l i t y ..•^•••••:..:./.'y. Sample Point Date v . . 

r'tge i 

Sample Points , Sampl ing Dates, and ETC Sample No.'s 

W B2-U 
820301 1 

;:-U0636'v4-

120 
<8.8 

<50 
49 

2.1 
12 

<50 
<50 

41000 

33 
0.17 

23.6 
2 

44 
39 
55 
53 
15.2 
15.4 
13.3 
13.5 

356 
355 
355 
356 

8.19 
8.2 
8.2 
8.1 
1 

+ / - 1 . 6 

W B2-U 4 : 
820510 ;; 

:-y 00637 M 

<30 
<1 
2.5 
9 
0.7 

<3 
<1.8 

<10 
38900 

15 
0.28 

27 
5 

43 
35 
31 
40 

5.7 
6.4 
6.4 
7.8 

433 
434 
427 
435 

8.12 
8.17 
8.15 
8.18 
0 

+ / -2 

W B2-U 
820719 £ 

••>;;•: U 0 6 3 8 •••;§•;• 

<50 
1 
2.7 
9 

<0.3 
<3 
3 
4 

40300 

34 
<0.1 
27.8 

0.5 
41 
40 
42 
41 
23.7 
23.4 
21.7 
20 

481 
481 
483 
480 

8.13 
8.07 
8.08 
8.04 
0 

+/ -3 

W B2-U 
821109 > 

N:--B5823- :•;;:;:;; 

40 
ND 
ND 

BMDL 
ND 
ND 

BMDL 
ND 

42000 

9 8 . 5 
0 . 1 2 

1 0 . 7 
<9 
16.2 
19.6 

-
-
1.8 
1.8 
-
-

. 4 1 3 
-
-
-
7.8 
-
-
-

<2 

W B2-U 
830418 
C0823v; 

« 
-
-
-
-
-

ND 
20 

48000 

113 
-
-

<9 
49.5 
57.6 
53.7 
53.3 
28 
32 
31 
32 

420 
420 
420 
419 

7.6 
7.6 
7.6 
7.6 
-

W B2-U 
830620 

.:•;;; C4574 -o-

• 
-
-
-
-
-
-
-
-

4 .66 
-
-
-

62 
53 
87 
72 
54 
54 
54 
54 

410 
410 
410 
410 

7.5 
7.5 
7.5 
7.5 
. 

•*<,**%: eMOL*Balow Malhod Oatftction Limit NO»Paiamatar not da tac tad - ' •Paramatar not taatad 
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C r y > ENVIRONMENTAL 
I b .^1 * i * * J aTn j v^c rt I §t~ i \ * f ^ t i v j i " ^ 

DATA MANAGEMENT SUMMARY REPORT 
(DM-1H) - History of All Parameters Present, Selected Sample Point 

August IB, 1963 
Page 2 

Chain ot custody Data Required for ETC Oata Management Summary Report 

See Below 

ETC Sample No, 
MARATHON PETROLEUM COMPANY 

Company : 
MPCROBGWM 

Facility 
W B2-U 

Sample Point 
See Below 

Date 

Parameters Units 

Sample Points, Sampling Dates, and ETC Sample No.'s 

W B2-U . 
820301 
U0636 

W B2-U 
820510 
U0637 

W B2-U 
820719;: 

: U0638 y 

W B2-U 
821109 

i: B5823 ; 

W B2-U 
830418 
CO 823 

B2-U 
830620 
C4574 

Gross Beta 
Gross Seta 

Miscellaneous Parameters 

Radium 226 
RsJium 226 
Radium 228 
Radium 228 
Temperature 

pCl/1 
pCi/1 

pCi/1 
pCi/1 
pCl/1 
pCi/1 
Deg. C 

15 
•/-0.7 

0 
+/-0.7 

0 
+/-6.5 

11.1 

20 
+/-4 

0.1 
+/-0.7 

-.5 
+/-1.1 

12.8 

0 
+/-5 

•/-O 
2 

+/-1 
14 

<4 

15.6 

- , ' n v ' a i : e « 0 L - 8 a l o * Malhoa Oalact ion Liimt NO-Paramatar not da lac tad ' - ' •Paramata r not taa tad 
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C T f ^ ENVIRONMENTAL 
^ ^ m ^ ^ 1 c- -•» 1 i r i VI a i t a \ . , m i I '^ iv- A i i \ j r> i 

1 

^ 
. 

DATA MANAGEMENT SUMMARY REPORT ^"s"" '* ' » " 
(DM-1H) - History of All Parameters Present, Selected Sample Point 

- C h a m ot Custody Data Required for ETC Data Mar 

See Below ' J ' MARATHON:PETROLEUM ^COMPANY:S;:S•S^ 
ETC Sample No. 

^ - • • - • . ; . . • • : " : : . , : ^ - v - ^ 

• • • • • • • . • • . . : • . ; . • • ; . ; : ••••:••••; . • ; • ^ ^ y y : : : - : - - \ ' - ^ . - : : : . r / - ' : . 

Parameters :.••,••••;••; ' • . - ' y ^ ^ Un i i s - iM 

GW M e t . . P e s t . . « Herb. 

Barium u g / l 
Cadmium u g / l 
Chromium u g / l 
Lead u g / l 
Mercury u g / l 
I r o n u g / l 
Manganese u g / l 
Sodium u g / l 

G/i Convent lona ls 

Ch lo r i de mg/1 
F l u o r i d e mg/1 
N i t r a t e as N mg/1 
S u l f a t e as 304 mg/1 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 

TOX 
TOX 
TOX 
TOX 

u g / l 
u g / l 
u g / l 
u g / l 

T o t a l Organic Carbon mg/1 
To ta l Organic Carbon mg/1 
To ta l Organic Carbon mg/1 
T o t a l Organic Carbon mg/1 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
pH s t d 
pH s t d 
pH s t d 
pH s td 
Gross Alpha p C i / 1 
Gross Alpha pC i / 1 
Gross Beta p C i / 1 
Gross Beta p C i / 1 

lagement Summary Report 

?CR0BQWM4ffl;4!;;-W: B3-U •• ' • y : ' . y_yK%^%Z* lQm'- • 

... Company-•:r-:-: :ry;yyy;{y\:yFaci l i ty •ry-y^/^.r-.yy-.Sample Point - . Date -

yage i 

y } ^ : \ . y 

W B3-U.:-4:.;.;: 
: 8205 i i ) :e 

.:;.:.: U0639; jg; 

<30 
2 
2.3 
9 
1.3 

<1.8 
<10 

45800 

3 
0.48 
8.4 
8 

25 
22 
24 
15 
9.8 
7.1 
7.8 
5.9 

431 
430 
432 
435 

8.17 
8.23 
8.22 
8.23 

-1 
+ / -2 

1 
+ / -3 

W B3-U:::?;?:.; 
820 719 •̂ •̂  

:.-i-.U0640:..;3 

<50 
3 
1.6 
9 

<0.3 
14 
30 

52500 

4 
0.32 
7.4 

11 
23 
26 
29 
27 
28.7 
25.9 
26.4 
25.3 

345 
348 
347 
350 

8.14 
8.26 
8.24 
8.22 
4 

+ / -4 
4 

+ / -5 

W B3-U : ; 0 
•^821109:4 

vf:B5819-;g:. 

40 
ND 
ND 

BMDL 
ND 

BMDL 
15 

49000 

60.3 
0.38 
2.42 

<9 
52.2 
54.4 
49.8 
51 
44 
43 
33 

-
409 
413 
414 
415 

8.1 
8.1 
8.1 
8.1 

<2 
-

14 
* / - 3 

W B3-U -
•830418 4 

: :C0824 : :4 

-
-
-
-
-

ND 
20 

45000 

5.5 
-
-

<9 
50.9 
50.2 
53 
51.8 
46 
42 
41 
41 

398 
396 
401 
412 

7.4 
7.4 
7.4 
7.4 
-
-
-

• 

W B3-U 
: 830620 <:.• 

•.:.;;:;;C4575 ;•::;:., 

-
-
-
-
-
-
-
-

28 
-
-
-

30 
40 
48 
39 
23 
22 
22 
22 

410 
410 
420 
420 

7.8 
7.8 
7.8 
7.8 

. 

. 
" 

• 

• 

^'.'•^t not a t : B U O L " B * I O W Mathod 0«l*c1ion Ltmit NO'Param«t*r not d« t«c t«d •Parsm«t«r not t « i t * d 
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C T / ^ ENVIffONMENTAL 
i _ • \.,* i i: S / .'.'vG Bfid C ER f if'iC-.ATi'.'N 

DATA MANAGEMENT SUMMARY REPORT 
(DM-1H) - History of All Parameters Present, Selected Sample Point 

August IB, 100 3 
Page 2 

Chain ot Custody Data Required for ETC Data Management Sutnmary Report: 

See Below : ; MARATHON PETROLEUM COMPANY; 
ETC Sample No, Company -. 

MPCROBGWM: 
.: Facility : 

• •UB>{ i : ^AAA 
Sample Point 

See Below 

Date 

Parameters Units 

Sample Points, Sampling Dates, and ETC Sample No.'s 

W B3-U : 
820510 
U0639 ; 

W B3-U 
820719 

: U0640 •: 

W B3-U 
821109 
B5819 

W B3-U : 
830418 
C0824 -J 

W B3-U 
830620: 
C4575 

Miscellaneous Parameters 

Radium 226 
Radium 226 
Radium 228 
Radium 228 
Temperature 

pCl/1 
pCi/1 
pCi/1 
pCi/1 
Deg. C 

0.1 
+/-0.3 

-.4 
+/-1.2 

13.9 

-.2 
+/-0.7 

0.7 
+/-1.3 

15.6 16.1 

'•^-^Tnotct: eMOl.*B«iow M«thod O«t*ct ion Limit NO "Par •ma tar not da tac tad •Paramatar not taa tad 



{ ) 0 0 () 

f — t - y ^ ENVIRONMENTAL 

(DM 

See 

IC t r * AT I /SK I 

-1H) -H is 
DATA MANAGEMENT SUMMARY REPORT 

-

Auguii iS. iSo3 

tory of All Parameters Present, Selected Sample Point 
Chain of Custody Data Required for ETC Data Management Summary Report 

Beiow - MARATHON PETROLEUM COMPANY^̂ ^̂ ;;'̂ -̂• 4̂ ^ B4-D 
ETC Sample No, 

Parameters 

GW M e t . . P e s t . . i Herb. 

Barium 
Cadmium 
Chromium 
Lead 
Selenium 
I ron 
Manganese 
Sodium 

GU Convent lona ls 

Ch lo r i de 
F l u o r i d e 
N i t r a t e as N 
S u l f a t e as 304 
= n e n o l i c s . T o t a l 
T o t a l Organic Ha l i des 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 

JOX 
TOX 
TOX 
TOX 

T o t a l Organic Carbon 
T o t a l Organic Carbon 
T o t a l Organic Carbon 
T o t a l Organic Carbon 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
pH 
pH 
pH 
DH 
Gross Alpha 
Gross Alpha 

.• • ' • ' . : • . 

Units 

u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
u g / l 
u g / l 
u g / l 
u g / l 
mg/1 
mg/1 
mg/1 
mg/1 
um/cm 
um/cm 
um/cm 
um/cm 
s td 
s td 
s td 
s td 
p C i / 1 
p C i / 1 

:' See Below 

Company Facility - ; Sample Point Date 

W B4-D 
820301 4 
U0641 •• 

120 
<4.4 

<50 
16 
15 

<50 
340 

60000 

13 
0.16 
3.1 

26 
0.007 

22 
24 
22 
25 
16.2 
12.2 
12.2 
14.2 

466 
466 
474 
474 

8.41 
8.43 
8.46 
8.46 
2 

• / - 2 

W B4-D - • 
820510: •;• 
U0642 4 ; ; 

<30 
<1 
2.3 
8 

<3 
2 

660 
49000 

3 
0.45 
2.2 

28 
0.003 

ND 
ND 
19 
ND 
26 
23.9 
27.6 
25.3 

533 
541 
531 
542 

7.74 
7.79 
7.81 
7.82 
2 

+ / -3 

f t g c 1 

Sample PaintSi Sampling Dates, and ETC Sample No.'s 

W B4-D 
820719 4 

• U0643 : 

<50 
5 
1.5 
9 

<3 
15 

749 
36700 

4 
0.25 
2 .6 

175 
0.002 

41 
44 
41 
36 
42.1 
35.4 
32.4 
37.5 

826 
830 
831 
828 

8.13 
8.22 
8.23 
8.21 
5 

+ / -5 

W B4-D 
821109 
B5822 

45 
ND 
ND 
12 
ND 

BMDL 
1400 

37000 

75.9 
0.34 

<0.04 
18 
<0.05 
18.9 
22.1 

-
-
4 .9 
5 
-
-
5 .77 

-
-
7.9 
-
-
. 

<4 

W B4-D 
830418 . 
C0825 ;; 

_ 
-
-
-
-

NO 
1300 

31000 

1.6 
-
-

<9 
<0.5 
23.4 
23.1 
29.8 
31.7 
63 
58 
62 
54 

552 
554 
565 
564 

7.3 
7.3 
7.3 
7.3 

W B4-D 
830620 
C4577 

« 
-
-
-
-
-
-
-

0.76 
-
-
-
-

28 
26.2 
24.9 
24.3 
86 
84 
84 
79 

550 
560 
560 
570 

7.8 
7.8 
7.8 
7.8 

•n 'y la i ; B " O L - B « I O « Malhod Oa la t l i on Limit NO>Paramatar not da tac tad ' - ' -Pa ramata r not taa tad 
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f ^ f f ^ ENVIRONMENTAL 
^ m %y^ T f j T i i - v C i a n t i C.P R T I F i C A l iK i r i i 

DATA MANAGEMENT SUMMARY REPORT 
(DM-1H) - History of All Parameters Present, Selected Sample Point 

August IB , 1 9 f 3 
Page 2 

Chain ot Custody Data Required for ETC Oata Management Summary Report 

See Below MARATHON PETROLEUM COMPANY 
ETC Sample No. Company 

MPCROBGWM 
Facility 

W B4-D 
Sample Point 

Se* Below 

Date 

Parameters Units 

Sample Points, Sampling Dates, and ETC Sample No.'s 

W B4-D 
820301 
U0641 

W B4-D 
820510-
U0642 

W B4-D 
820719 
U0643 

W B4-D : 
821109: 
B5822 

W B4-D 
830418 
CO 825 

W B4-D 
830620 
C4577 

Gross Beta 
Gross Beta 

Miscellaneous Parameters 

Radium 226 
Radium 226 
Radium 228 
Radium 228 
Temperature 

pCl/1 
pCi/1 

pCl/1 
pCi/1 
pCi/1 
pCi/1 
Deg. C 

+/ 
2.9 
•5.7 

0 
+/-0 

0 
* / -Q 

11 

-2 
*/-3 

1.5 
+/-1 

0 
•/-I.2 

15 

3 
*/-6 

0. 
+/-1 

0 
•/-I 

15 

<3 

14.4 

' -."^f'^^t^f. BMOL "Bafow Matho'1 Oat action Lmt i r4D" Paramatar not da tac tad ' - ' • •P i ramatar not taa tad 
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r " r K % ENVI.RONMENT, 
t ^ 1 I » TF^iTIMn xnri r* 

n 
• o r i P i r t T i n r j 

(D 

. 

DATA MANAGEMENT SUMMARY REPORT -̂s>u,i la. **« 
M-1H) - History of All Parameters Pres 

Chain ot Custody Data Requited for ETC Data Mar 

ent. Selected Sample Point 
lagement Summary Report 

See Below A-'. MARATHON PETROLEUM COMPANY ^̂̂ ;̂̂:̂; 4 :'̂  N l -D ; v ; Se. a.iow 
ETC Sample No, 

AyyAAAAt -

Parameters •.•-'--'-}..-,/Units i i - : 

GW M e t . . P e s t . . 4 Herb. 

Barium u g / l 
Cadmium u g / l 
Chromium u g / l 
Lead u g / l 
Mercury u g / l 
Selenium u g / l 
I ron u g / l 
Manganese u g / l 
Sodium u g / l 

GJ Convent lona ls 

Ch lo r i de mg/1 
[ F l u o r i d e mg/1 

N i t r a t e as N mg/1 
S u l f a t e as 304 mg/1 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 
To ta l Organic Ha l ides 
T o t a l Organic Ha l i des 

TOX 
TOX 
TOX 
TOX 

u g / l 
u g / l 
u g / l 
u g / l 

To ta l Organic Carbon mg/1 
To ta l Organic Carbon mg/1 
To ta l Organic Carbon mg/1 
To ta l Organic Carbon mg/1 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
S p e c i f i c Conductance um/cm 
pH Std 
pH s td 
?H s t d 
pH s td 
Gross Alpha p C i / 1 
Gross Alpha p C i / 1 

':.•./ Company •:^:.\'-\:.y'/'-'-y.y. .^.y Facility '.::'-' '.y-:-- Sample Point Date :--'' 

f t g e 1 

Sample Points, Sampling Dates, and ETC Sample No.'s 1 

W Nl -D 4 4 
820301 4 
U0644 4 

170 
3.6 

<50 
6 
0.2 
2 

<50 
300 

26300 

13 
0.2 
5 .3 

14 
17 
19 
17 
22 
10 
8.1 
9 
9 .2 

526 
528 
525 
526 

8.17 
8.2 
8.2 
8.21 
3 

V - 2 . 5 

w NI -D -y-
820510 /; 
U0645 :4 

<30 
<1 

3 
7 

<0.3 
<3 
9 .5 

350 
35900 

12 
0.38 
2 .2 

32 
13 
ND 
ND 
ND 
10.5 
10.1 
9.9 
9.3 

694 
690 
694 
690 

7.9 
7.88 
7.96 
7.97 

-6 
* / - B 

W Nl -D ::4 
820719:^-

:.:U0646 V: 

<50 
5 
3.1 
8 

<0.3 
<3 
5 

278 
32000 

24 
0.18 
3.6 

21 
9 .2 

18 
8.8 

12 
10.6 
10.7 
11.2 
9 

622 
621 
622 
619 

7.88 
7.9 
7.88 
7.93 
4 

+/ -4 

W Nl -D . . 
821109 4 
B5820 v-: 

45 
ND 
ND 

BMDL 
BMDL 

ND 
BMDL 

470 
30000 

107 
0.28 

<0.04 
14 
22.1 
20 
21.6 
22.8 

1.3 
1.4 
1.3 
1.1 

590 
599 
588 
597 

8 
8 
8 
8 

<2 

W Nl -D 
8304184 

4C0826 

. 
-
-
-
-
-

ND 
70 

35000 

34 
• 
-

16 
20.5 
27.4 
29.3 
26 
80 
88 
79 
70 

725 
727 
741 
737 

7.2 
7.2 
7.3 
7.3 

W Nl -D 
830620 
C4576 

-
-
-
-
-
-
-
-
-

22.8 
-
-
-

43 
44 
29 
37 
94 
93 
93 
93 

700 
700 
710 
710 

7.6 
7.6 
7.6 
7.6 

v ' a i : 8MOL*Baioo Malhod O«ia<tion Limit t lD>P>ramat*r not da tac tad ' - ' •Paramatar not taatad 
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ETC ENVIRONMENTAL 

r» A T A n A M A ^ r r t i r r i L i T r r ^ | i B « k « A n % / r%r -« rx»5 i f « 

(DM-1H) - History of All Parameters Present, Selected Sample Point 
n u g u t i 1 0 . i v e j 
Page 2 

Chain of Custody Data Requ i red for ETC Oata Management Summary Report 

S:t Below : 

ETC Sample No. 
MARATHON PETROLEUM COMPANY 

. Company I. 
MPCROBGWM^, : W 4 4 s«e eeiow 

; Fac i l i t y Sample Point Date 

Parameters Uni ts 

Sample Points , Sampl ing Dates, and ETC Sample No.'s 

W Nl-D 
820301 
U0644 

W NI -D 
820510 
U0645 

W Nl-D 
820719 

• U0646 

W Nl-D 
821109 
B5820 

W Nl-D 
830418 
C0826 

W Nl-D 
830620 
C4576 

Gross Beta 
Gross Beta 

Miscellaneous Parameters 

Radium 226 
Radium 226 
Radium 228 
Radium 228 
Temperature 

pCi/1 
pCi/1 

pCi/1 
pCi/1 
pCi/1 
pCi/1 
Deg. C 

1.5 
•/-5.7 

0 
•/-0.7 

0 
•/-7.9 

12.2 

-13 
•/-15 

-.1 
* / - Q . 3 

0.5 
*/-l.l 

12.8 

6 
+/-6 

0.5 
••/-0.9 

0.9 
+/-1.3 

17.8 

9.9 
•/-3.1 

16.1 

- . in ' ^ 'a i : BM&U-Bai'jw Malho-1 Datact ion Limit t lO'Paramatar not da tec tad ' - ' • P a r t m a t t f not t e t t t d 
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DATA MANAGEMENT SUMMARY REPORT August i d . i S e i 

-1H) - History of Ail Parameters Present, Selected Sample Point 
Cham ot Custody Data Requ i red for ETC Data Management Summary Report 

see Below 4 : ARATHON PETROLEUM C0MPANY4:4^;:^-^^^ 
ETC Sample No. Company : ; ; v 

Parameters 

GW M e t . . P e s t . . & Herb. 

Barium 
Cadmium 
Chromium 
Lead 
Selenium 
I ron 
Manganese 
Sodium 

GW Convent lona ls 

Ch lo r i de 
F l u o r i d e 
N i t r a t e as N 
S u l f a t e as 304 
Pheno l i cs . T o t a l 
To ta l Organic Ha l ides 
To ta l Organic Ha l ides 
T o t a l Organic Ha l ides 
T o t a l Organic Ha l ides 

[TOX 
TOX 
TOX 
TOX 

I 

T o t a l Organic Carbon 
T o t a l Organic Carbon 
T o t a l Organic Carbon 
T o t a l Organic Carbon 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
S p e c i f i c Conductance 
pH 
pH 
pH 
pH 
Gross Alpha 
Gross Alpha 

:A:-\^'AAA 

- 'yy::Unitsy-y. 

ug/ l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 
u g / l 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
u g / l 
u g / l 
u g / l 
u g / l 
mg/1 
mg/1 
mg / l 
mg/1 
um/cm 
um/cm 
um/cm 
um/cm 
s td 
s t d 
s t d 
s td 
p C i / 1 
p C i / 1 

PCROBQWM : 4 :;̂ ^̂  W 

Fac i l i t y Sample 1 

. : : •• . . ;4:See Below- . 

oolnt Date 

Hage i 

; Sample Points, Sampling Dates, and ETC Sample No.'s j 

W N2-D . 
820301 ? 
U0647 4 

200 
5 

<50 
15 
8 

<50 
550 

41700 

6 
0.1 
2 

13 
0.005 

28 
31 
21 
29 
17.8 
14.2 
12.6 
11.9 

464 
466 
465 
471 

7.92 
8 
8.01 
8.02 
1.2 

• / - 1 . 9 

W N2-D s > 
820510 s 

: U0648 :; : 

<30 
3 
4 .3 
8 

<3 
<1.8 

400 
39200 

2 
0.31 
2.2 

12 
<0.002 
24 
16 
15 
24 

7.7 
7.6 
6.9 
6.6 

415 
417 
412 
415 

8.1 
8.09 
8.09 
8.09 
1 

+ / -3 

W N2-D : 
820719 4 

.:•••• ;U0649:.x4.i 

<50 
4 
3.1 
7 

<3 
3 

462 
40300 

6 
<1 

2.6 
12 
< 0 . 0 0 2 
15 
17 
19 
14 
1 5 . 2 
8.3 

1 3 . 1 
8.9 

472 
473 
470 
473 

7 .63 
7 .68 
7 . 7 3 
7 .97 
1 

+/-4 

W N2-D : 
821109 
B5824 -

75 
BMDL 

ND 
13 
ND 

BMDL 
500 

42000 

7 0 . 2 
0 . 1 4 

< 0 . 0 4 
<9 
< 0 . 0 5 
19 
1 5 . 2 

-
-
1.4 
1.4 
-
-

526 
-
. 
-
7.7 

-
-

<2 

W N2-D 
830418 

: C0827 

-
-
-
-
-

BMDL 
460 

40000 

7 
-
-

16 
< 0 . 0 5 
7 0 . 6 
6 3 . 9 
6 0 . 8 
68 
77 
76 
76 
74 

457 
522 
521 
537 

7.3 
7.3 
7.3 
7.3 
-

W N2-D 
830620 

4C4578 > 

. 
-
-
-
-
-
-
-

5.67 
-
-
. 
. 

20.5 
19.5 
21.1 
22.2 
76 
75 
75 
75 

520 
520 
530 
530 

7.4 
7.4 
7.4 
7.4 
-

' . •n ' . ia t : B M O f B a i o * Uathod Oalaction Lant ND>Paramatar not da tac tad ' - ' •Pa ramata r not taatad 
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Page 2 

Cham ot cus tody Data Requ i red for ETC Oata Management summary Report 

See Beiow ARATHON PETROLEUM COMPANY 
ETC Sample No," Company 

MPCROBGWM 
Facility 

W N2-D 
Sample Point 

See Below : 

Date 

Parameters Uni ts 

Sample Points , Sampl ing Dates, and ETC Sample No.'s 

W N2-D 
820301 
U0647 : 

W N2-D : 
. 820510 
U0648 

W N2-D 
,: 820719 
4U0649 ; 

W N2-D 4 
821109 
85824: 

W N2-D 
830418 

4C0827 

W N2-D 
830620 
C4578 

Gross Beta 
Gross Beta 

Miscellaneous Parameters 

Radium 226 
Radium 226 
Radium 228 
Radium 228 
Temperature 

pCi/1 
pCi/1 

pCl/1 
pCl/1 
pCl/1 
pCl/1 
Deg. C 

7.8 
•/-6.1 

0 
+/-0, 

0 

-3 
•/-4 

0.2 
+/-0.4 

-.2 
•/-I 
14.4 

3 
+/-5 

-.3 
+/-0.7 

0.6 
* / - ] . 6 
16.7 

<6 

15 

' - . ' . r i t r . t , , ; BMOL>Baio» Matriod Datact ion Limit NO>Paramatar not da tac tad ' - ' -Pa ramata r not taatad 
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—ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

STUDENT'S-t TEST 

O 

BACKGROUND 

Part 265 of regulations published on November 19.1981 under the Resource Conservation and 
Recovery Act (RCRA) require the collection of groundwater monitoring data around hazardous 
waste landfills, surface impoundments and land treatment facilities. A minimum of one upgradient 
and three downgradient wells must be used in each monitoring system. The upgradient well must 
be capable of yielding representative background samples. The downgradient wells are to be 
located to detect any statistically significant amounts of hazardous waste migration. 

During the first year, groundwater monitoring parameters which include drinking water 
indicators, groundwater quality, and groundwater contamination indicators, must be analyzed 
quarterly for ail wells. For so-called indicator parameters (specific conductance. pH, total 
organic carbon and total organic halides). four replicate measurements are required from each 
sample taken from upgradient wells. All f irst year replicate measurements from the upgradient 
wells are to be pooled to calculate a mean background value for each of the four indicator 
parameters. 

After background values are established, each well (up and downgradient) must be sampled at 
least semi-annually for the contamination indicator parameters and annually for the groundwater 
quality parameters. For each sample (from downgradient as well as upgradient wells) the 
arithmetic mean and variance must be calculated at least semi-annually for each indicator 
parameter based on at least four replicate measurements. The results must be compared with 
the initial (first year) background arithmetic mean. This comparison must be made for each well 
(up and downgraient) individually against the background values calculated from the pooled f irst 
year upgradient well data. 

All comparisons must use the Student's t -Test at the 0.01 level of significance (i.e.. 99% 
confidence) to determine statistically significant increases (and decreases in pH) over initial 
background. 

CHOICE! OF STATISTICAL FORMULA 

The above requirements apply to facilities that are in the Interim Permit status under RCRA. 
Facilities with final RCRA permits are subject to similar monitoring requirements pursuant to 40 
CFR Part 264. published June 26.1982. However, the two regulations differ in the required level 
of confidence and in the degree of detail provided for the application of the Student's t -Test 
when evaluating the indicator data. The Permanent Status regulations call for a 0.05 level of 
significance (i.e.. 95% confidence) compared to O.OI level of confidence in the Interim Status 
regulations. In addition, the Permanent Status regulations specify the use of the Cochran's 
Approximation to the Behrens-Fisher Student's t -Test. whereas the Interim Status requirements 
are silent as to the particular version of the Student's t -Test that must be used. The Interim 
Status rules leave to the discretion of the facility owner or operator questions such as the 
comparison of data sets (i.e., f irst year pooled background data vs. second year individual well 
data) that have dissimilar variances. 

Subsequent guidance from the U. S. Environmental Protection Agency suggests that the 
vagueness of the Interim Status Student's t requirements be resolved by adopting the Permanent 
Status version of the test, still applied, however, at the O.Oi level of confidence. Aside from 
providing needed answers in the applications of the Student's t -Test to Interim Status data, this 
approach allows for a useful preview of the results that can be expected after a facility obtains 
its final permit and begins to operate under the Permanent Status rules. The only adjustment 
required is to apply the test at the 0.05 level of confidence (Permanent Status) rather than the 
0.01 level of confidence (interim Status). 

ETC APPROACH 

EETC has chosen the Cochran's Approximation to the Behrens-Fisher approach in the routine 
Studem's t comparisons that it makes for its groundwater monitoring clients. For interim status 
facilities the Cochran's Approximation to the Behrens-Fisher Student's t-Test will be applied at 
the 0.01 level of confidence. With each calculation, the "t" values for the 0.05 level of 
confidence will be provided as well. This not only satisfies the requirements for any facility with 
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a final permit but provides owners and operators of interim status facilities with a good 
indication of how the results of the test might change once they obtain a final permit. 

The actual formula used in ETC's calculations is shown below. To assist in the interpretation of 
the information displayed in ETC's summary charts, the following explanations are provided: 

1 Each ETC Student's t Report consists of two parts: 

o Background Wells: This section summarizes the first year background data based 
on the upgradient wells. The well I.D.'s, ETC sample numbers and sample dates are 
listed. At the bottom of the page, the mean, variance and t-Table values at the 0.05 
(95%) and 0.01 (99%) confidence levels are shown, as well as the coefficient ot 
variation (an indication of normal distribution). 

o Comparison Wells: This section shows for each well (including upgradient) the data 
fror each round of sampling and analysis plus the results from the Student's t 
comparison of this data with the background values discussed above. 

2. The details of the calculations used to derive these summaries are shown in the attached 
excerpt from the Part 264 regulations and from the guidance issued in October. 1982 for 
Interim Status facilities. In summary the steps are: 

a. Calculate the background mean and variance using the pooled upgradient well data, 
and • look up one-tailed T-table values (two-tai led for pH) at 0.05 and 0.01 levels of 
significance. 

b. For each well, use the current monitoring data to calculate, or look up. the same 
three values (i.e., mean, variance and t- table value); 

c. For each well and each indicator parameter, calculate the t* statist ic using the 
means and variances derived in steps "a" and "b", above; 

d. For each well and each parameter, calculate the tc comparison using the variances 
and t- table values derived in steps "a" and "b" above; 

e. Using the t* and tc values from steps ' c ' and "d". determine if statistically 
significant increases (or decreases for pH) have occured in the indicator 
parameters. Specifically: 

3. For each well in ETC's Well Comparison Summary, the following results are shown: 

a. The mean and variance of each parameter; 

b. The t* statistic from Step 2(c) above, calculated at the 0.05 and 0.01 significance 
levels (shown as 95% and 99%, respectively); 

c. the tc comparison statistic from Step 2(d), above. 

4. For facilities in Interim Status, the relevant comparisons is between the tc (99%) and t* 
values. For facilities with final permits, the tc (95*) and t* values should be compared. In 
either case, ETC has used a double asterisk "**" symbol next to the tc values when either 
(95% or 99%) indicate a significant increase (or decrease for pH) over background values. 
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'wiiK b« dtcompescd by. or be tsniltd 
by the coauintd waatt. Inside 
ewtj in t rs must be ti|htly tnd lecurvly 
Mal«d. The issida csntainara m u t ba of 
th* lisa a.Dd type ipacifieU in tho 
Dtiparuntei of TransportaHon tPOTl 
kasardoai raattrials rtgulationi (49 CFR 
Parts 173.173L and 179). if those 
ftsulatioiu ipaofy a particular insida 
cantsiner for the wasta. 

(b) Tbs insidt conUiaers must ba 
ovcrpadccd in an op«n head DOT-
tpccincation m t u l shipping contautar 
(49 CTR Parts 178 and 179) of no mort 
than 416-li \ t t (110 gallon] capacity and 
n m u n d c d by. at a miniaiura. a 
tufTicicnt quantity of absorbent material 
le cofflplaisly absorb all of the liquid 
icontents of tha inside containers. The 
iBctai outer container must be full after 
]>ac](ing with inside containers and 
absorbent materiaL 

(c) The absorbent material used must 
not be capable of reacting dangerously 
ivith. being decomposed by. or being 
ignited by the contents of the insida 
(snuincrs in accordance ftith ' 
\X »4.17(b). 

(d) Inconpatibte tvastes. as defined in 
12£a ia of tius chapter, must not ba 
placed in the same outside container. 

(e) Reactive wastes, other than 
cyanide, or sullide-bearing waste as 
dermed in \ 2Sl.Z3(al(S] of this chapter, 
must be treated or rendered non> 
tnaciive prior to packaging in 
accordance with paragraphs (a) through 
(d) of this section. Cyanide- and sulfide-
bearins reactive waste may be packed 
bi accordarxe with paragraphs (a) 
lltrough (d) of this section without First 
being treated or rendered non-reactive. 

\ \ :i4Jt7-264J3« tRM«TV«dI 
13. 40 CFR Part 234 is amended by 

adding Appendix iV to read as follows: 
Appendix rV 

Caehron '* Approximau'en lo the Sehrtna-
fither Students' t-tesl 

Utin; ill iKi aviiiUble back^ound d^ta (n* 
nailm;}}. calcuUic iht baekeround mean 
(X|I and bicksround vanance ( t . l . For iba -
am;l< monilonnf well undtr tnvetiiiialioti 
(n. readin;!. ulculai* ihc monKorin; mtjn 
(X_] and moniionn; vanane* li«,1. 

For any itl of data (X.. Xt. . . X.) lh« 
msioi IS calculated by: 

^ X< -ti Xr . . . 4. X . 

n 
afiil ihi vanarct ii Lalculdik-J U>'. 

(X.-3?)U(X.-^)«. . . * (X . -X | ' 

a-x 
where ~ti" d«:nulci the nuTr.bcr nl 

•baervaKoMS In the set of data. 
the t.lest uaas ihase dais summary 

•easures to calcuUia a t-staiiaiie (t*) and a 
cempahaoa t-aiatistic (I,). The I* value is 
(sooipared to the t, value and a concluaion 
leached «a to whether there has been a 
ttaUatically aitniTicant charit* ^ ^ny 
Indicator paramatar. 

tha l-atatiaiie for all pararocien except pH 
•od sioiUr aMoitoTint poramciers ta: 

.. h=h 

V tha value of thia |.*tatiatie it negative thca 
_ there ia no ticmTicsnt difference between the 
'aaoaitoring data and bacicgraumi data, (t 
should be neud that significantly small 
•egatJve values may be indicative of a failure 
of the aasumpUon made for test validity or 
emra have been audc in collecting tha 
background data. 

n e t-aiaiittic tt,], against which t* will be 
compared, neeassitatca finding !• and t^ from 
standard (one-iailed) tables where, 
^• | . lablet with (n*—1) degrees of freedom. 

at the OJii level of (ifniCcanca. 
V~i*tablet with (na—I) degrees of freedom. 

at the 0.03 level of signiHe^ncei 
Finally, the special weighUop W( and W . 

are defued aa: 

W , - - i - and w . - -2al 
Be B . 

and so the comparison t-ttatistic is: 

Mf,l,+W.t, 
« . -

w,^.w. 

The t-itatistic (t*] is now compared with 
the comparison t-atatistic (t,) using the 
IbUowing decisien.rule: 

If I* is t^ual to or larstr than t,. then 
conclude that there most likely Aos betn'a 
Bignifieant inertate in this tpcciric 
parameter. 

• If <* iS Uts than V.. then conclude that most 
likely there hat not been a change in this 
spcafic parameter. 

The t.ttaliftie for testin; pH and similar 
monitoring parameters is constructed in the 
aamc manner at prcvioutly described except 
the ne^ttive ti:n (if any) it discarded and the 
caveat eoncemm) the negative value it 
(gnercd. The standard (two-tailcdl tablet are 
•ted in the construction t, far pH and similar 
monitorin; parameters. 

if t* it equal lo or larger than I,, then 
conclude that thvre most likely het been a 
Sisiiificonl incrtoie (i( the initul t ' had been 
negative. Ihit would imply a tismCicunl 
diicrcascl. If t* it Ictt than t,. then conclude 
that there moil likely h.tt been no chan3<f. 

A further dlwaiuien of the Ictt may be*^' 
Ibunri iaStatittietti Mtitiodt «dt Cdiuon. 
Section 4.141 by C W. Snedecor and W. C 
Cochran, or Prineipiet and Proctduret of 
Statisiiej [U\ Edition. SecuiMi U | by R. C 0. 
Sled and j . H. Tome. 

SraieAAo T-TAOUS 0 OS LcvtL os 
t t o i u K J M a 

«» 
•• 
« 

« 

C3I4 
s t z o 
X.3S3 
t m 
t . e i t 
\%t3 
i a * t 
t j « 0 
1 4 M 
i s i r 
« .n« 
i . r s i 
i . m 

i . r t s 

i.7*e 
VT5* 
» . r » 
y n s 
I . m 
t . n T 
i . r i « 
i . r i i 
i j e t 
i . t t r 
i.aa« 

ta.994 

s < w 
i.rT» 
SSM 
S<ur 
u * t 
u s e 
v n t 
V i t t 
1.201 
l i t 
n w 
a.i4S 
I.11I 
t m 
m e 
t . i e i 
se*3 
s e t t 
S £ M 
xa>« 
I M t 
S M 4 
r o t a 
t » < t 
t u t 

*«oswa kvA T SiMHtŝ M TsaHS me S««fieJ4 
' ( I M ; . A. A. fnea «n« 

PART 265—IMTtRIM STATUS 
STANOAROS FOR OV/NCRS ANO 
OPERATORS OF HAZARDOUS Y/ASTE 
TREATMEUT, STORAGE. ANO 
DISPOSAL FACIUTIES 

14. The authority citation for Pan 2S3 
reads as follows: 
. Autheiit^-. Sctlions 1003. 200:(a). and 3004 
of Uie Sulid Waste Disposal AcL at amended 
by tha Resource Contcrvaiion and Recovery 
Acl of 1976. at amended (42 U.S.C UOS. 
Mi:(a|. and 69:4). 

15. In « CFR 203. Subpart L ! 253.233 
is amended by revising paragraph (A) 
and removin; para;raph fc). and 
I 263.229 is added to read as follows: 

i 26S.2S3 ContatnmenL 

If leachate or run-off from a pile is a 
hazardous waste, then either 

(u)(l] The pile must be placed on an 
{.mpcrmeable base that is con-.patible 
with the waste under the conauions of 
treatment or siorajs; 

(2) The owner or operator must 
dvsisn. construct, operate, and rnain:ain 
a run-on control system capable of 
preventing flow onto the active portion 
of thu pile durin; peak discharge iron at 
least J 25-ycjr jiarm; 
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Page I DATA MANAGEMENT SUMMARY REPORT 
(DM-5H) - Students' T - tes t 

for Significant Groundwater Variation (Background Wells) 

Chain of Custody Data Requ i red for ETC Data Management Summary Report 

See Be lov j ^ MARATHON PETROLEUM COMPANY 
ETC Sample No. •• •'• ••- :"-' Company "^< •: : -[- '̂̂  

WCROBGWM 
Fac i l i t v 

; See Be low 
Sample Point Date 

Parametars and Units 
^Client . • CSenJ •:;;-::;;:,;::'ETC . : 
J>amp)« : Sample i:: Sample 
Point Oate i : Number 

:;'|»H:: Tota l Organic Halides 
"'"yyyv^o>^):y:y^-\\ 

Total Organic Carbon 
( T O O : 

y:-:rt\Q/iy 

specif ic Conductance 

: •: umhos/cm 

w B::-U 
w 8::-u 
W 32-U 
W B2:-U 
W B2-U 
W B2:-U 
W 82;-U 
U 82:-U 
W 32;-U 
W 32;-U 
W 32;-U 
W 32-U 
W 82-U 
W 132-U 

820301 
820301 
820301 
820301 
820510 
820510 
820510 
820510 
820719 
820719 
820719 
820719 
821109 
821109 

U0636 
U0636 
U0636 
U0636 
U0637 
U0637 
U0637 
U0637 
U0638 
U0638 
U0638 
U0638 
B5823 
B5823 

~5t'zKgrourid Statistics: 
Ntmtier of Otsservations: 
M<5ari: 
Vtinarme: 
Cosff ic ieni of Variation: 
T -taBle Value <9 5%): 

_T_-j*bi^«lu« (99%) 

8.19 
8.20 
8.20 

10 
12 

8.17 
8.15 
8.18 
8.13 
8.07 
8.08 
8.04 
7.80 

44.00 
39.00 
55.00 
53.00 
43.00 
35.00 
31.00 
40.00 
41 .00 
40.00 
42.00 
41.00 
16.20 
19.60 

15.20 
15.40 
13.30 
13.50 
5.70 
6.40 
6.40 
7.80 

23.70 
23.40 
21.70 
20.00 
1.80 
1.80 

356.00 
355.00 
355.00 
356.00 
433.00 
434.00 
427.00 
435.00 
481 
481 
483.00 
480.00 
413.00 

.00 

.00 

13 
8.11 
.01 
.01 

2.18 
3.05 

14 
38.56 
114.27 

.28 
1.77 
? 65 

14 
12.58 
59.55 

.61 
1.77 

-JLM. 

13 
422.23 
2689.69 

12 
.78 
.68 

Foti 'notes. '.' • v i i u e not used ' * ' • Non -no rma l d ist r i t>ut ion 
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DATA MANAGEMENT SUMMARY REPORT Page 2 

(DM-5H) - Students ' T - t e s t 
for Signif icant Groundwater Variat ion (Comparison Wells) 

Chain Of custody Data Required for ETC Data Management Summary Report 

• S e e Below MARATHON PETROLEUM COMPANY y A A y A y ' i - ' W C J i O B Q X H ' A A A A s « B ^ B « l < M 
ETC Sample No. Company Facility Sample Point Date 

; Client CSenl ^ • ETC 
: J»ampl« Satnple Sample 

: fo int ; Oate : Number 

U Bl-D 830418 C0822 
W Bl -D 830418 C0822 

!W 31-D 830418 C0822 
U 31-D 830418 C0822 

Nitinber of Observa t ions : ' 
Meari: 
V i i r i ance : 
T- t2,b le Value (99% : 
T- t a b l e Value 95X : 
rt!.-
Tt; (99X-40CFR Part 265) : 
T<; 

W 

{95X-40CFR Par t 264 ) : 

B l -D 830620 C4573 
W B l -D 830620 C4573 
W B l -D 830620 C4573 
W B l -D 830620 C4573 

Number of Observa t ions : 
Mean: 
V a r i a n c e : 
T - t a b l e Value 99% : 
T - t a b l e Value 95X : 
T*. 
Tc (99%-40CFR Par t 265 : 
Tc (95X-40CFR Par t 264 : 

W B2-U 830418 C0823 
W B2-U 830418 C0823 
W B2-U 830418 C0823 
W B2-U 830418 C0823 

Number of Observa t ions : 
Mean: 
Va r i ance : 
T - t a b l e Value 99X : 
T- l .ab le Value 95X : 
T* : 
Tc (99X-40C=^R Par t 265) : 
Tc 

W 

(95X-40C-R Par t 264) : 

32-U 830620 C4574 
W B2-U 830620 C4574 
W E;2-U 830620 C4574 
W B2-U 830620 C4574 

Number of Observa t ions : 
Mean: 
Va r iance : 
T - t a b l e Value (99X): 
T - t a b l e Value (95X : 
T«: 
Tc 99X-40CFR Part 265 : 
Tc 95X-40CFR Part 264) : 

B*(J<ground Siatistics: 
Ncrnter of Observations: 
M«ran: 
Variance: 
C«i<sf ficient of Variation: 
T-table Value (9 5%); 
T- t ab i -Va lu^ (99%) ! 

Parameters and Units | 

•A:-f>^-:m 
A:-^sii-W 

7.30 
7.30 
7.30 
7.30 

4 
7.30 

.00 
5.84 
3.18 

27.35 
3.05 * « 
2.18 * * 

7.10 
7.10 
7.10 
7.10 

4 
7.10 

.00 
5.84 
3.18 

34.11 
3.05 * * 
2.18 * * 

7.60 
7.60 
7.60 
7.60 

4 
7.60 

.00 
5.84 
3.18 

17.22 
3.05 * * 
2.18 « * 

7.50 
7.50 
7.50 
7.50 

4 
7.50 

.00 
5.84 
3.18 

20.60 
3.05 * * 
2.18 * * 

13 
8.11 

.01 

.01 
2.18 
3,05 

Total Oroanlc HalWes 
^ f . y y y a o x ) y y y m : -
-myy^m^^yyyy 

83.90 
79.40 
80.80 
81.20 

4 
81.32 

3.54 
4.54 
2.35 

14.22 
2.84 « * 
1.83 * * 

44.40 
31.40 
38.70 
30.30 

4 
36.20 
43.78 

4 .54 
2.35 
- . 5 4 
3.73 
2.10 

49.50 
57.60 
53.70 
53.30 

4 
53.53 
10.96 
4.54 
2.35 
4 .53 
3.13 * * 
1.92 * * 

62.00c 
53.00 
87.00 
72.00 

4 
68.50 

212.33 
4.54 
2.35 
3.83 

. 4 .29 
2.28 «* 

14 
38.56 

114.27 
.28 

1.77 
2 65 

Total Organic Carbof) 
-y^--yriToch-,ym.:. 
• • . : : y y y M f f ^ / i y \ ; y y 

71.00 
69.00 
69.00 
70.00 

4 
69.75 

.92 
4.54 
2.35 

27.00 
2.75 * * 
1.80 »« 

74.00 
72.00 
73.00 
73.00 

4 
73.00 

.67 
4.54 
2.35 

28.74 
2.72 * * 
1.79 * * 

28.00 
32.00 
31.00 
32.00 

4 
30.75 

3.58 
4.54 
2.35. 
8.01 
2.98 * * 
1.87 * * 

54.00 
54.00 
54.00 
54.00 

4 
54.00 

.00 
4.54 
2.35 

20.08 
2.65 * * 
1.77 *« 

14 
12.58 
59.55 

.61 
1.77 
2 65 

Specific Conductance 

•:;;;:: i :::;r i i irnhos/cm • ::• ": ' :-r 

45S.00 
456.00 
455.00 
456.00 

4 
455.75 

.25 
4 .54 
2.35 
2.33 
2.68 
1.78 » * 

530.00 
530.00 
530.00 
530.00 

4 
530.00 

.00 
4.54 
2.35 
7.49 
2.68 * » 
1.78 »« 

420.00 
420.00 
420.00 
4119.00 

4 
419.75 

.25 
4.54 
2.35 , 
- . 1 7 
2.68 
1.78 

410.00 
410.00 
410.00 
410.00 

4 
410.00 

.00 
4.54 
2.35 
- . 8 5 
2.68 
1.78 

13 
422.23 

2689.69 
.12 

1.78 
2 68 

• A O ' ^ a ' 0 ' * f f ' b u l ' o n ' " N ^ l v n c d ^ h d « r « •• * « S t ^ n ' h v - • n f \ * * - f ^ 
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Wells) 

C h u n of Custody Data Requ i red for ETC Oata Management Summary Repor t 

A : See Be I cw ^ '•' MARATHON' PETROLEUM' c m p M A f i : y A A A A y - i ^ ( : j i Q Q ( 3 ^ V ;̂:! ::;;;.• See Below 
ETC Sample NO. Company ^-.'"'•' ':o'^-•••'^---•' '•'••• y^'^-i-'-'' •Fac i l i tv Sample Point Date 

Client CBent -ETC 
1 Sample Sample Sample 
1 Point pa te Number 

U B4-D 830418 C082i> " 
W B4-D 830418 C0825 
W B4-D 830418 C0825 
W B4-D 830418 C0825 

Number of Observa t ions : 
Mean: 
Va r i ance : 
T - t a b l e Value f99X) : 
T - t a b l e Value (95%): 
T*-: 
Tc (99X-40CFR Par t 265) : 
Tc 

u 

(95%-40CFR Par t 264) : 

34-D 830620 C4577 
W B4-D 830620 C4577 
W B4-D 830620 C4577 
W B4-D 830620 C4577 

Nimber of Observa t ions : 
Mean: 
Va r i ance : 
T - t a b l e Value f99X) : 
T - t a b l e Value (95X : 
T * : 
Tt (99X-40CFR Par t 265) : 
Tc (95X-40CFR Par t 264 ) : 

W Nl -D 830418 C0826 
W Nl -D 830418 C0826 
W Nl -D 830418 C0826 
U N l -D 830418 C0826 

Niitnber of Observa t ions : 
Mfian: 
Va r iance : 
T - t a b l e Value (99X) : 
T - t a b l e Value (95X : 
T^::. 
Tc: (99X-40CFR Par t 265) : 
Tc (95%-40CFR Par t 264) : 

W Nl -D 830620 C4576 
W IMl-D 830620 C4576 
W Nl-D 830620 C4576 
W Nl -D 830620 C4576 

Number of Observa t ions : 
Mesr: 
V j i r l ance : 
T-t2,ble Value (99%): 
T - t a b l e Value (95% : 
T«: 
Tc (99%-40CFR Par t 265) : 1 
T<: 

nss 

(95%-40C:FR Par t 264) : 

ck;<iround Statistics: 1 
Nomser of Observations: 1 
w«an: 
Vari.jrvce-
Cciefficieni of Variation: 
T-tiible Value (9 5%) | 
T-- t,!!)!- Yalu<! (99%) 1 

1 Parameters and Units \ 

l:g;:::pH.::;-|; 

7.30 " 
7.30 
7.30 
7.30 • 

4 
7.30 

.00 
5.84 
3.18 

27.35 
3.05 * * 
2.18 * * 

7.80 
7.80 
7.80 
7.80 

4 
7.80 

.00 
5 .84 
3.18 

10.47 
3.05 * * 
2 .18 * * 

7.20 
7.20 
7.30 
7.30 

4 • 
7.25 

.00 
5.84 
3.18 

20.80 
4.41 * * 
2.67 * * 

7.60 
7.60 • 
7.60 
7.60 

4 
7.60 

.00 
5.84 
3.18 

17.22 
3.05 * * 
2.18 * « 

• 13 
8.11 

.01 

.01 
2.18 
3.05 1 

Total drflanic Hailides 
;:::î :;:::;::!li-<TpX);:::;:::::::;;;:;::̂ :̂  

23.40 
23.10 
29.80 
31.70 

* 
27.00 
19.37 
4 .54 • 
2.35 

-3 .20 
3.35 
1.99 

28.00 
26.20 
24.90 
24.30 

4 
25.85 

2.68 
4 .54 
2.35 

-4 .28 
2.79 
1.82 

20.50 
27.40 
29.30 
26.00 

4 
25.80 
14.31 
4 .54 
2.35 

-3 .72 
3.23 
1.95 

43.00 
44.00 
29.00 
37.00 

^ 
38.25 
47.58 

4 .54 
2.35 
- . 0 7 
3.77 
2.12 

14 • 
• 3 8 . 5 6 

1 1 4 . 2 7 
.28 

1.77 
2 65 1 

1 Total Organic Cart>on 
:::.N;i:::::i;::-(TOC)-.::;^::::.::::. 
::;:;:::;::fi;::;:M.mg/t:-•:;:•;; ::.;;>.:; 

S3.00 
58.00 
62.00 
54.00 

4 
59.25 
16.92 
4.54 
2.35 

16.02 
3.59 * * 
2.06 * * 

1 86.00 
84.00 
84.00 
79.00 

4 
83.25 

8.92 
4.54 
2.35 

27.76 
3.30 » * 
1.97 * * 

80.00 
88.00 
79.00 
70.00 

4 
79.25 
54.25 

4.54 
2.35 

15.80 
4.09 * * 
2.21 * * 

94.00 
93.00 
93.00 
93.00 

4 
93.25 

.25 
4.54 
2.35 

38.83 
2.68 * * 
1.78 * * 

14 
12.58 
59.55 

.61 
1.77 
2 65 1 

1 Specific Conductance 

; • • umhos/cm : T 

552.00 1 
554.00 
565.00 
564.00 

^ 
558.75 

44.92 
4.54 
2.35 
9.24 
2.78 * * 
1.81 » * 

550.00 
560.00 
560.00 
570.00 

4 
560.00 

. 66.67 
4.54 
2.35 
9.21 
2.82 * « 
1.82 * « 

725.00 
727.00 
741.00 
737.00 

4 
732.50 

59.67 
4.54 
2.35 

20.83 
2.81 * * 
1.82 * * 

700.00 
700.00 
710.00 
710.00 

4 
705.00 

33.33 
4.54 
2.35 

19.27 
2.75 * * 
1.80 »* 

13 
422 23 

2689.69 
12 

1.78 
7 68 1 

' / • ' u - » n-M u « « d ' • • N r r t - n ? f r " « i O • « t r • ^ u t • o n • / / / / / • • N < t t • n c u f l h d « t t ' • • ' • S ' j n . f ic •»< ( C h * n g * 
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DATA MANAGEMENT SUMMARY REPORT 

(DM-5H) - Students ' T - t e s t 
for Signif icant Groundwater Variat ion (Comparison 
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Wells) 

Chain of Custody Data ffsquired for ETC Oata Management Summary Report 

^̂•̂•: See'Below ;• ••MARATHON PETROLEUM 'dl>1PANY VAAy^:yAm'^:WCRQBOM'.Ay::-y-y- See Below 
ETC Sample No. Company ' ̂ -••'•••--•-•-.'• '-''̂  -'•••• iKl-'h-'--^:-'-^-Facility Sample Point Date 

^ r Client :^-:'cSen» : •':: ETC 
iSample Sample Sample 

: i Point ; Date Number 

U N : ! -D 830418 C0827 
W N2-D 830418 C0827 
U N2-D 830418 C0827 
W N2-D 830418 C0827 

Niimlier of Observa t ions : 
Moan: 
V j i r i ance : 
T- t2 ib le Value 99%): 
T- t2 ib le Value 95%): 
p f : 
T<; 99%-40CFR Par t 265) : 

|TC: 95%-40CFR Par t 264 ) : 

W N2;-D 830620 C4578 
W N2-D 830620 C4578 
W N2-D 830620 C4578 
W N2-D 830620 C4578 

Number of Observa t ions : 
Mean: 
Va r i ance : 
T - t a b l e Value 99%): 
T - t a b l e Value (95% : 
T*-. 
Tc (99%-40CFR Part 265 : 
Tc (95%-40CFR Par t 264 : 

Biiokground Statistics: 
Mtantier of Observations: 
•Asari: 
Variance 
Coefficient of Variation: 
T-table Value (95%): 
T -tabi- Viiue '99%) 

Parameters and Units | 

yyp»yy 
/Aisid-Ai 

7.30 
7.30 
7.30 
7.30 

4 
7.30 

.00 
5.84 
3.18 

27.35 
3.05 * * 
2.18 * « 

7.40 
7.40 
7.40 
7.40 

4 
7.40 

.00 
5.84 
3.18 

23.98 
3.05 * * 
2.18 * * 

13 
8.11 

.01 

.01 
2.18 
3,05 

Total Organic Halides 
' ^ - . y y y t r o K i y y y y 
. - : : : y y y x i g / \ y y y i y 

l i . U 63.90 
60.80 
68.00 

4 
65.83 
18.83 
4.54 
2.35 
7.60 
3.34 * « 
1.98 * * 

20.50 
19.50 
21.10 
22.20 

4 
20.83 

1.28 
4 .54 
2.35 

-6 .09 
2.72 
1.79 

• ' • • " • 1 4 • 

38.56 
114.27 

.28 
1.77 
2 65 

Total Organic Carbon 
y y y y i T O C y y y . i y y 
y y y y j t ^ Q ^ y y y y ' ' : -

11.00 
76.00 
76.00 
74.00 

4 
75.75 

1.58 
4 .54 
2.35 

29.30 
2.81 * * 
1.82 * * 

76.00 
75.00 
75.00 
75.00 

4 
75.25 

.25 
4.54 
2.35 

30.17 
2.68 * * 
1.78 * * 

14 
12.58 
59.55 

.61 
1.77 
^ ^ 5 

Specific Conductance 

'/ ; umhos/ctn • 

4S7.00 
522.00 
521.00 
537.00 

4 
509.25 

1266.92 
4.54 
2.35 
3.80 
3.81 
2.13 * * 

520.00 
520.00 
530.00 
530.00 

4 
525.00 

33.33 
4.54 
2.35 
7.01 
2.75 * * 
1.80 * * 

13 
422 23 

2689.69 
12 

1.78 
2,68 

' ^ >1 i 4 * 4 ' - * • N'>n n ^ r m f i C - f t f t u t . ; » t i - l • n c - u j h d » i m ' • • ' • S i J ' ^ ' f t c » r ^ l C h » n o » 


